Vps4 regulates a subset of protein interactions at the multivesicular endosome.
During endocytic transport, specific integral membrane proteins are sorted into intraluminal vesicles that bud from the limiting membrane of the endosome. This process, known as multivesicular body (MVB) sorting, is important for several important biological processes. Moreover, components of the MVB sorting machinery are implicated in virus budding. During MVB sorting, a cargo protein recruits components of the MVB sorting machinery from cytoplasmic pools and these sequentially assemble on the endosome. Disassembly of these proteins and recycling into the cytoplasm is critical for MVB sorting. Vacuolar protein sorting 4 (Vps4) is an AAA (ATPase associated with a variety of cellular activities) ATPase which has been proposed to play a critical role in disassembly of the MVB sorting machinery. However, the mechanism by which it disassembles the complex is not clear. Vps4 contains an N-terminal microtubule interacting and trafficking (MIT) domain, which has previously been shown to be required for recruitment to endosomes, and a single AAA ATPase domain, the activity of which is required for Vps4 function. In this study we have systematically characterized the interaction of Vps4 with other components of the MVB sorting machinery. We demonstrate that Vps4 interacts directly with Vps2 and Bro1. We also show that a subset of Vps4 interactions is regulated by ATP hydrolysis, and one interaction is regulated by ATP binding. Finally, we show that most proteins interact with the Vps4 MIT domain. Our studies indicate that the MIT domain has a dual role in substrate binding and recruitment to endosomes and indicate that Vps4 disassembles the MVB sorting machinery by direct effects on multiple proteins.